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Research on Self-explosion Defect Detection of Lightweight Glass Insulators
Based on Improved YOLOVS

WANG Daolei, ZHANG Shiheng, YUAN Binxia, ZHAO Wenbin, ZHU Rui
(College of Energy and Mechanical Engineering, Shanghai University of Electric Power, Shanghai 200240, China)

Abstract: In order to maintain the reliability, safety and sustainability of power transmission, the fault diagnosis of aerial
insulators has become an important task in power inspection. Therefore, a lightweight defect detection model L-YOLOvVS5
is proposed in this paper. First, the residual module in the backbone network is improved for light weight by adding
depthwise separable convolution and 1x1 group convolution, and by designing the backbone network L-CSPDarknet53.
This network can greatly improve the detection speed without sacrificing a small amount of accuracy. In terms of feature
extraction, the DC-SPP module is designed. The convolution and dilated convolution in the module can increase the re-
ceptive field and improve the detection performance of the network without losing detailed information. Finally, in
accordance with the problem that the self explosion defect area is small and difficult to detect, a method of adding a small
target detection layer is proposed. The small target detection layer contains more defect details, which is more conducive
to the detection of self explosion defects. The implementation results show that L-YOLOV5 can quickly and accurately
detect self explosion defects, with an accuracy of 96.7% and a detection speed of 37.4 frames/s. Compared with YOLOVS
network, the accuracy and speed are improved by 3.5% and 49%, respectively. Compared with other common detection
networks such as Faster R-CNN and SSD, L-YOLOVS5 is more competitive in insulator defect identification and location.

Key words: lightweight; glass insulator; self exploding defects; depthwise separable convolution; dilated convolution
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B 1 L-YOLOVS WZ&sH
Fig.1 L-YOLOVS network structure
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Table 1 Experimental parameter setting
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Fr Rt 640x640
)R 0.01
ks 0.937
kR AL 0.0005
AR IR 200
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Fig.7 The curve of model loss
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Fig.8 Curve of model accuracy
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Table 2 Comparison of different models

LAY FF ML Pa%  Neps/(1°5™") Pparams/10°
Faster R-CNN ResNet50 94.2 33 108.9
SSD Vggl6 81.4 20.3 100.3
Efficientdet EfficientNet-B0 82.5 14.4 15.1
YOLOvV5S CSPdarkent53 93.4 25.1 13.7
L-YOLOv5  L-CSPDarknet53 96.7 374 3.4
(a) YOLOVS i 2%

(b) L-YOLOVS it
B9 KRR T

Fig.9 Comparison of detection results
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Table 3  Ablation experimental
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kA1 CSPDarknet53  SPP  #5)Z2 (i-s) 100
JR AR 934 251 13.7
SEEG 1 v 92.6 404 3.1
SEE 2 v J 946 379 33
S 3 v J J 96.7 374 3.4
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